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In the structure of the title compound, (C 5 H 7 N 2 )[Cr(C 2 0 4 ) 2 - 
(H 2 0) 2 ], two crystallographically independent formula units 
are present. Both chromium atoms are six-coordinated in a 
distorted octahedral geometry by two chelating equatorial 
oxalato ligands and two axial water molecules. The 
[Cr(C 2 0 4 )2(H 2 0) 2 ]~ anions and C 5 H 7 N 2 + cations are linked 
through a complex three-dimensional hydrogen-bonding 
network consisting of N— H- ■ O and O— H- ■ O interactions. 

Related literature 

For the versatility of the oxalato ligand, see: Hernandez- 
Molina et al. (2001); Martak et al. (2009); Marinescu et al. 
(2011). For magnetic studies of oxalatochromium (III) 
complexes, see: Chen et al. (2005); Marinescu et al. (2011). For 
complexes containing the [Cr(C 2 0 4 ) 2 (H 2 0) 2 ]~ motif com- 
pleted by various uncoordinated cations including quinolin- 
ium, 4-dimethylaminopyridinium and 4-aminopyridinium, see: 
Belombe et al. (2009); Nenwa et al. (2010); Cherif et al. (2011). 




Experimental 

Crystal data 

(C 5 H 7 N 2 )[Cr(C 2 0 4 ) 2 (H 2 0) 2 
M r = 359.20 
Monoclinic, P2,/c 
a = 7.3901 (15) A 



Mo Ka radiation 
fi = 0.94 mm" 1 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
= 0.695, r miix = 0.835 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.112 

S = 1.04 

5865 reflections 

421 parameters 

12 restraints 



Table 1 

Selected bond lengths (A). 



T = 296 K 

0.53 x 0.33 x 0.19 mm 



22038 measured reflections 
5865 independent reflections 
4091 reflections with / > 2a(l) 
R in . = 0.036 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.68 e A~ 3 

Ap mi „ = -0.42 e A~ 3 



Crl-Oll 


2.0223 (18) 


Cr2-021 


2.006 (2) 


Crl-012 


2.0017 (17) 


0-2-022 


2.007 (2) 


Crl-013 


1.9421 (17) 


Cr2-023 


1.9604 (17) 


Crl-014 


1.9690 (18) 


Cr2-024 


1.9846 (18) 


Crl-015 


1.9771 (18) 


Cr2-025 


1.9429 (17) 


Crl-016 


1.9517 (18) 


Cr2-026 


1.9793 (18) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H 


■A 




D-H 


H- ■ A 


D- ■ A 


D-H- - A 


Nll- 


hiia 


■ 025' 


0.86 


2.22 


3.047 (4) 


161 


Nll- 


HUB 


■ 022 a 
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136 
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2.30 
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139 
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O20 lu 
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2.16 
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2.31 
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3.201 (4) 
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0.86 


2.38 


3.121 (3) 


145 
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O30 vi 
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2.05 


2.755 (3) 


138 


Oll- 


Hill- 


■ -027™ 


0.84 (3) 


2.30 (3) 


3.103 (3) 


161 (2) 


Oll- 


Hill. 


■029™ 


0.84 (3) 


2.19 (2) 


2.749 (3) 


123 (2) 


Oll- 


H211- 


■018™ 


0.84 (1) 


1.95 (2) 


2.777 (3) 


173 (3) 
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1.85 (2) 
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176 (2) 


012- 
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1.78 (1) 


2.619 (2) 
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176 (3) 
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■019 


0.84 (2) 


1.85 (2) 


2.646 (3) 


157 (3) 


Symmetry 


codes: 


i) x, -y + 


U-h (") 


-x + l,y + l, 


-z + 1; (iii) 



-x + 1 
+ l,v 



v — j, — z + |; (iv) — x + 1, — y + 1, — z + 1; (v) x — 1, y, z\ (vi) x, y + 1, z; (vii) 
, z; (viii) -x + 2, -y + 1, -z + 1; (ix) -x+1, -y, -z + 1. 



b = 17.586 (4) A 
c = 20.995 (5) A 
P = 107.941 (11)° 
V = 2596.0 (10) A 3 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1998); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VN2039). 
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Comment 

In recent years, much work has been focused on the great versatility of the oxalato ligand which affords a wide number 
of homo and heteropolynuclear complexes with various dimensionalities and network architectures (Marinescu et ah, 
2011; Martak et ah, 2009; Hernandez-Molina et ah, 2001). This exceptional versatility of the oxalato ligands offers 
possibilities for the tuning of magnetic properties and thus makes them very useful for obtaining materials with potential 
applications in magnetism (Chen et ah, 2005; Marinescu et ah, 2011). The present investigation deals with the new 
oxalato chromium (III) salt: (C 5 H7N2)[Cr(C 2 04)2(H 2 0) 2 ]. 

The structure is made up of two crystallographically independent entities of formula (C5H 7 N 2 )[Cr(C 2 0 4 ) 2 (H 2 0) 2 ] (Fig. 
1). The two chromium atoms Crl and Cr2 exhibit a distorted octahedral environment with bond lengths and angles very 
close to each other. The Cr — O(ox) bonds ranges from 1.9421 (17) to 1.9771 (18) A for Crl — O(ox) and from 
1.9429 (17) to 1.9846 (18) A for Cr2— O(ox), values which are shorter than the Cr— O(water) bonds [2.0017 (17) - 
2.0223 (18) A for Crl— O(water) and 2.006 (2) - 2.007 (2) A for Cr2— O(water)]. Such type of coordination was already 
observed in complexes containing the [Cr(C 2 0 4 ) 2 (H 2 0) 2 ]" motif completed with various uncoordinated cations including 
quinolinium, 4-dimethylaminopyridinium and 4-aminopyridinium with similar geometric parameters (Belombe et ah, 
2009; Nenwa et ah, 2010; Cherif et al. , 20 1 1 ). The charge balance of the mononuclear anion is provided by an 
uncoordinated 3-aminopyridinium cation. 

In the crystal structure intermolecular hydrogen bonds and very weak it — n contacts established between the 3-amino- 
pyridinium cations connect the ionic entities generating layers parallel to (001) (Fig. 2). These layers are further 
connected by O—H -0 [Oil— H211-018 / 012— H212 -028 / 021— H121-O20 / 022— H122 -023] andN— H-0 
[Nil — H11A-- 025 / N21 — H21— 013] hydrogen bonds (Fig. 3). The shortest interlayer chromium (III) ion separations 
are: Crl— Crl: 5.808 (2) A, Cr2— Cr2: 5.226 (2) A and Crl— Cr2: 6.301 (2) A. 

Experimental 

To 10 cm 3 of a solution of chromium chloride CrCl 3 .6H 2 0 (1 mmol) was added under stirring at room temperature 
previously prepared solutions of 3-aminopyridine C 5 H 6 N 2 (1 mmol, 10 cm 3 ) and oxalic acid H 2 C 2 0 4 .2H 2 0 (2 mmol, 10 
cm 3 ) in water. The obtained solution was stirred for 3 h at 323 K and prismatic violet single crystals were grown by slow 
evaporation at room temperature. 

Refinement 

All non hydrogen atoms were refined anisotropically. The hydrogen atoms of the water molecules were located in a 
difference Fourier map and refined with restraints: d(0— H) = 0.85 (1) A, d(H -H) = 1.387 (2) A and £/ iso (H) = 1.5C/ eq (0), 
whereas those of the 3-aminopyridinium cation were set in calculated positions and refined as riding atoms with d(C — H) 
= 0.93 A, d(N — H) = 0.86 A and t/i SO (H) = 1 2U eq {C or N). The highest residual peak in the final Fourier map was located 
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at 0.97 A from the C4 atom and the deepest hole was located at 0.62 A from the Cr2 atom. 
Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 1998); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

H211 




Figure 1 

A view of the title compound with the atom-numbering scheme. Thermal ellipsoids are drawn at the 50% probability 
level for non-H atoms. 
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Figure 2 

View of the hydrogen bonding system (dashed lines) and it — n stacking interactions between pairs of 3-aminopyridinium 
cations showing the layered structure. 




Figure 3 

Structure projection along a axis showing connection between layers via hydrogen bonds (dashed lines). 
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3-Aminopyridinium frans-diaquadioxalatochromate(lll) 



Crystal data 

(C 5 H 7 N 2 )[Cr(C 2 0 4 ) 2 (H 2 0) 2 ] 

M r = 359.20 

Monoclinic, Pl\lc 

Hall symbol: -P 2ybc 

a = 7.3901 (15) A 

b= 17.586 (4) A 

c = 20.995 (5) A 

^= 107.941 (11)° 

V= 2596.0 (10) A 3 

Z=8 

.Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.695, T m = 0.835 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[P > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0M2 

S = 1.04 

5865 reflections 

421 parameters 

12 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 1464 

D x = 1.838 Mgirr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5082 reflections 

6= 3.0-27.3° 

fi = 0.94 mm" 1 

T=296K 

Prism, violet 

0.53 x 0.33 x 0.19 mm 



22038 measured reflections 
5865 independent reflections 
4091 reflections with I > 2a(I) 
R mt = 0.036 

^max 27.5 , ^min 1*5 

h = -9^9 
k= -22^22 
/ = -24^27 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[cj 2 (F 0 2 ) + (0.0522P) 2 + 1.1562P] 

where P = (F a 2 + 2F 2 )/3 
(A/(7) max = 0.001 
A/w = 0.68 e A" 3 
Ap mm = -0.42 e A" 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U IS0 */U eq 



Crl 0.86991 (5) 0.39632 (2) 0.387432 (18) 0.02059 (12) 

011 1.1473 (2) 0.39735 (10) 0.44297 (9) 0.0262 (4) 
Hill 1.205 (4) 0.3619 (12) 0.4303 (12) 0.039* 
H211 1.160 (4) 0.3939 (15) 0.4838 (6) 0.039* 

012 0.5955 (2) 0.39686 (10) 0.33227 (8) 0.0265 (4) 
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0.0523 (9) 


H2 


a a^o £ 
0.0636 


U.3 /32 


A O £ AO 

U.2602 


A A/CO sk 

0.063* 


/~<o 
C3 


A AOAC 

0.0805 (4) 


U.2 /5U / (19) 


A O 1 A A A /1 £\ 

U.214UU (16) 


A A/1 OC ZO\ 

0.0485 (8) 


H3 


0.0619 


0.2423 


0.2462 


0.058* 


C4 


0.1338 (4) 


0.29243 (18) 


0.10945 (16) 


0.0402 (8) 


H4 


0.1532 


0.2702 


0.0719 


0.048* 


C5 


0.1303 (4) 


0.37163 (18) 


0.11460(15) 


0.0396 (7) 


N21 


0.3221 (4) 


0.56454 (17) 


0.44750(14) 


0.0603 (8) 


H21A 


0.3077 


0.5887 


0.4812 


0.072* 
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TJO 1 D 

rizlo 


A 1 1 Hf\ 

0.3 1 /O 






A 
U 


J ID 1 




U.4404 


A A'7'") * 




N22 


a ~) a m 

0.3907 


(3) 




0 


1 1 AAA / 1 A \ 

71990 (14) 




0.34738 (13) 


A A/IAf //"\ 

0.0405 (6) 




Hzz 


a ino 
0.3SOZ 






A 

0 


/OO / 




c\ i a no 

u.34yy 


A A/I A* 

0.049* 




Co 


A ") /"AC 

0.3605 


(4) 




0 


/"oi nn / 1 h\ 

68177 (17) 




0.39823 (15) 


A A") C A 

0.0359 (7) 




ho 


U. J43U 






r\ 
V 


/0o0 




0.4346 


A f\A 1 * 

0.043* 




C7 


0.4141 


(4) 




0 


68807 (19) 




0.29359 (16) 


A A A C A /O \ 

0.0454 (8) 












u 


71 7^ 




n ?sq^ 
w.zjyj 


Vt.VJJD 




C8 


0.4078 


(4) 




0 


6097 (2) 




0.28982 (15) 


0.0464 (8) 




H8 


0.4236 






0 


5853 




0.2526 


0.056* 




C9 


0.3789 


(4) 




0 


56839 (17) 




0.34007 (16) 


0.0412 (7) 




H9 


0.3767 






0 


5156 




0.3370 


0.049* 




CIO 


0.3523 


(4) 




0 


60299 (17) 




0.39666 (15) 


0.0350 (7) 




Atomic displacement parameters (A 2 ) 




U" 




u 




U 33 




t n ? 

u 


T 71 3 


U 


Crl 


0.0306 (2) 




0.0155 


(2) 


0.0179 


(2) 


-0.00071 (16) 


0.01067(16) 


0.00029 (15) 


Oil 


0.0333 (10) 




0.0199 


(10) 


0.0251 


(9) 


0.0027 (8) 


0.0085 (8) 


-0.0015 (7) 


012 


0.0326(10) 




0.0269 


(10) 


0.0212 


(9) 


-0.0032 (8) 


0.0100 (8) 


0.0025 (8) 


013 


0.0388 (10) 




0.0196 


(9) 


0.0211 


(9) 


-0.0010(8) 


0.0149 (8) 


-0.0010(7) 


014 


0.0389(10) 




0.0231 


(10) 


0.0253 


(9) 


-0.0014 (8) 


0.0163 (8) 


-0.0023 (8) 


015 


0.0373 (10) 




0.0200 


(10) 


0.0227 


(9) 


0.0000 (8) 


0.0144 (8) 


0.0008 (7) 


016 


0.0383 (10) 




0.0201 


(9) 


0.0206 


(9) 


0.0001 (8) 


0.0142 (8) 


-0.0006 (7) 


017 


0.0400(11) 




0.0233 


(11) 


0.0496 


(12) 


0.0021 (9) 


0.0129 (9) 


-0.0104 (9) 


018 


0.0489(11) 




0.0189 


(10) 


0.0288 


(10) 


0.0010 (8) 


0.0128 (9) 


-0.0030 (8) 


019 


0.0536 (12) 




0.0226 


(10) 


0.0324 


(11) 


-0.0083 (9) 


0.0148 (9) 


0.0037 (8) 


020 


0.0459(11) 




0.0210 


(10) 


0.0247 


(10) 


-0.0048 (8) 


0.0116(8) 


0.0041 (8) 


Cll 


0.0212(13) 




0.0257 


(15) 


0.0268 


(13) 


-0.0005 (11) 


0.0043 (10) 


-0.0032(11) 


C12 


0.0237 (12) 




0.0203 


(14) 


0.0224 


(12) 


-0.0013 (10) 


0.0041 (10) 


0.0004(10) 


C13 


0.0232 (12) 




0.0211 


(13) 


0.0210 


(12) 


-0.0027 (10) 


0.0046 (10) 


0.0002 (10) 


C14 


0.0247 (13) 




0.0206 


(14) 


0.0204 


(12) 


0.0005 (10) 


0.0030(10) 


0.0001 (10) 


Cr2 


0.0317(2) 




0.0164 


(2) 


0.0186 


(2) 


0.00061 (16) 


0.01077(17) 


0.00100(15) 


021 


0.0335 (10) 




0.0263 


(10) 


0.0230 


(9) 


0.0036 (8) 


0.0102 (8) 


-0.0026 (8) 


022 


0.0352 (10) 




0.0178 


(9) 


0.0247 


(9) 


-0.0015 (8) 


0.0092 (8) 


0.0025 (7) 


023 


0.0392 (10) 




0.0200 


(10) 


0.0212 


(9) 


-0.0015 (8) 


0.0139(8) 


-0.0004 (7) 


024 


0.0387 (10) 




0.0258 


(10) 


0.0208 


(9) 


0.0008 (8) 


0.0157(8) 


0.0000 (7) 


025 


0.0385 (10) 




0.0197 


(9) 


0.0233 


(9) 


0.0011 (8) 


0.0133 (8) 


0.0005 (7) 


026 


0.0370(10) 




0.0247 


(10) 


0.0273 


(10) 


0.0011 (8) 


0.0138(8) 


0.0069 (8) 


027 


0.0391 (11) 




0.0206 


(10) 


0.0539 


(13) 


-0.0015 (9) 


0.0114(10) 


0.0111 (9) 


028 


0.0457 (11) 




0.0267 


(11) 


0.0231 


(9) 


0.0063 (8) 


0.0119(8) 


-0.0056 (8) 


029 


0.0495 (12) 




0.0260 


(11) 


0.0393 


(11) 


0.0064 (9) 


0.0168 (9) 


-0.0068 (9) 


030 


0.0722 (14) 




0.0195 


(11) 


0.0342 


(11) 


-0.0016(10) 


0.0234(10) 


0.0006 (8) 


C21 


0.0230(13) 




0.0220 


(14) 


0.0275 


(13) 


0.0017(11) 


0.0032 (10) 


-0.0010(11) 


C22 


0.0233 (13) 




0.0239 


(14) 


0.0298 


(14) 


0.0007(11) 


0.0037 (11) 


0.0053 (11) 


C23 


0.0256 (13) 




0.0244 


(14) 


0.0168 


(12) 


0.0034 (10) 


0.0045 (10) 


0.0009 (10) 


C24 


0.0312(14) 




0.0198 


(14) 


0.0224 


(13) 


-0.0002(11) 


0.0077 (11) 


-0.0013 (10) 


Nil 


0.091 (2) 




0.0408 


(17) 


0.063 (2) 


-0.0057 (16) 


0.0408 (18) 


-0.0036 (15) 


N12 


0.0458 (15) 




0.0305 


(14) 


0.0538 


(17) 


0.0036 (12) 


0.0100(13) 


-0.0005 (13) 


CI 


0.0465 (18) 




0.0302 


(16) 


0.0490 


(19) 


0.0060 (14) 


0.0154(15) 


-0.0161 (14) 


C2 


0.057 (2) 




0.058 (2) 


0.047 (2) 


0.0019(18) 


0.0239 (16) 


-0.0090 (17) 
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Lo 




A A/1 ('~)\ 

0.04j (2) 


A A/1 "7 ( r )\ 

0.04 / (Z) 


U.UUZo (lo) 


O.Olzz (lo) 


— U.UUo4 (lo) 


C4 


0.0322 (1 j) 


A A1 O jC / 1 A\ 

0.036O (IV) 


0.0439 (Is) 


A AA/1 A / 1 ■} \ 
U.UU4U (13) 


0.0063 (13) 


— U.Uzzo (13) 


LO 


A AT HA / 1 jC\ 

0.03 /4 (loj 


A A1 /CI ( 1 Q\ 

0.0363 (la) 


A A/1 /1 1 ( 1 0\ 

0.044 J (1ft) 


A AAAQ 

U.UUUa (13) 


A A 1 1 1 / 1 /I \ 

0.0113 (14) 


A AAAC i*\ A\ 
U.UUlD (14) 


JNzl 


O.Oo / (z) 


A A/1 1 A /1 0\ 
0.04JO (loj 


A AA^ 

O.Ooj (z) 


n AAAO /1 £\ 
— U.UUUZ (13) 


A A/1 /I /I ^1 H\ 

0.0444 (1 /) 


U.UU 11 (13) 


JNzz 


A A/IT} (A A \ 

0.04Z3 (,14) 


A AO OO (A A\ 

O.Ozoo (14) 


A A/l O/l /1 £\ 

0.04o4 (16) 


— U.UUjD (11) 


A A 1 AO /1 1\ 

O.OlOo (lz) 


A AA1 ^7/1 OA 
— U.UU1 / (1Z) 


C6 


0.0349(15) 


0.0326 (17) 


0.0402 (17) 


0.0000 (13) 


0.0114(13) 


-0.0127(13) 


C7 


0.0472(18) 


0.051 (2) 


0.0379(18) 


-0.0001 (16) 


0.0129(15) 


0.0033 (15) 


C8 


0.0449(18) 


0.060 (2) 


0.0375 (18) 


0.0007 (16) 


0.0169(14) 


-0.0205 (16) 


C9 


0.0388 (17) 


0.0286 (16) 


0.056 (2) 


0.0046 (13) 


0.0140(15) 


-0.0146(15) 


CIO 


0.0307 (15) 


0.0317(16) 


0.0446 (18) 


0.0006 (12) 


0.0143 (13) 


-0.0036 (13) 



Geometric parameters (A, ") 



Crl— Oil 


2.0223 (18) 


022— HI 22 


0.848 (16) 


Crl— 012 


2.0017(17) 


022— H222 


0.84 (2) 


Crl— 013 


1.9421 (17) 


Nil— C5 


1.320 (4) 


Crl— 014 


1.9690 (18) 


N12— C3 


1.351 (4) 


Crl— 015 


1.9771 (18) 


N12— C4 


1.319(4) 


Crl— 016 


1.9517(18) 


Nil— HUB 


0.8600 


Cr2— 021 


2.006 (2) 


Nil— HI 1 A 


0.8600 


Cr2— 022 


2.007 (2) 


N12— H12 


0.8600 


Cr2— 023 


1.9604(17) 


N21— C10 


1.339 (4) 


Cr2— 024 


1.9846 (18) 


N22— C6 


1.336 (4) 


Cr2— 025 


1.9429(17) 


N22— C7 


1.319(4) 


Cr2— 026 


1.9793 (18) 


N21— H21A 


0.8600 


013— C12 


1.282 (3) 


N21— H21B 


0.8600 


014— CI 1 


1.283 (3) 


N22— H22 


0.8600 


015— C13 


1.276 (3) 


Cll— C12 


1.548 (3) 


016— C14 


1.279 (3) 


C13— C14 


1.554 (3) 


017 — Cll 


1.230 (3) 


C21 — C22 


1.541 (4) 


018— C14 


1.222 (3) 


C23— C24 


1.544 (3) 


019— C12 


1.218(3) 


CI— C2 


1.347 (5) 


O20— CI 3 


1.224 (3) 


CI— C5 


1.415 (4) 


Oil— H211 


0.835 (13) 


C2— C3 


1.376 (5) 


Oil— Hill 


0.84 (3) 


C4— C5 


1.398 (4) 


012— H212 


0.843 (11) 


CI— HI 


0.9300 


012— HI 12 


0.84 (2) 


C2— H2 


0.9300 


023— C24 


1.296 (3) 


C3— H3 


0.9300 


024— C23 


1.284 (3) 


C4— H4 


0.9300 


025— C21 


1.288 (3) 


C6— C10 


1.387 (4) 


026— C22 


1.278 (3) 


C7— C8 


1.380 (5) 


027— C22 


1.233 (3) 


C8— C9 


1.351 (4) 


028— C23 


1.218(3) 


C9— C10 


1.402 (4) 


029— C21 


1.216(3) 


C6— H6 


0.9300 


03 0— C24 


1.206 (3) 


C7— H7 


0.9300 


021— H121 


0.837 (15) 


C8— H8 


0.9300 


021— H221 


0.84 (2) 


C9— H9 


0.9300 


Crl -028' 


3.7984 (19) 


019-H122 


2.88 (3) 


Cr2-019 


3.829 (2) 


019-H6 a 


2.7100 
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Crl---H21A" 


3.4100 


019-H222 


1 Od /10\ 

1.852 (18) 


/~i i TTliii 

Crl---H2 m 


3.4200 


019-H4 V1 


A A A A 

2.9000 


011---014 


2.824 (3) 


r\1A TT1 ii 


2.1600 


011---015 


2.855 (2) 


A^n TT 1 1 1 i 


1.846 (15) 




2.825 (2) 


O20---H3 


2.8500 


011---027 


3.103 (3) 


/ \ T T 1 xi 

021-H1 XI 


2.6000 


1 1 Aiii 

011-029 


2.749 (3) 


/ ~v -\ -» TT1 1 Tlv 

022-HllB v 


1 /I AAA 

2.4600 


/-\ i 1 XTO 1 ii i 

OH---N21 


3.201 (4) 


(J23"Hlzz 


1 /TO /") \ 

2.68 (3) 


/™V 11 i" 1 1 /I 

OH---C14 


1 1 no /") \ 

3.398 (3) 


Uz3-"H12z 


1.937 (17) 


011-016 


1 HOI 

2.787 (2) 


/ a T TO v 

024-H8 v 


2.5000 


011-018 


1 T7"7 /")\ 

2.777 (3) 


A T T 1 1 1 

024---H121 


2.66 (3) 


OH-C14 lv 


3.358 (3) 


A1 c TT1 1 A IT 

025---H11A" 1 


i~\ H A A 

2.2200 


01z"(Jz7 


l /^O A 

2.684 (3) 


/ "\ -N c TT1 11 

(J25--H1ZZ 


1 O O /") \ 

2.88 (3) 


012-014 


2.822 (2) 


C TTH 1 

025--H221 


2.65 (2) 


012-015 


2.772 (2) 


026--H121 


2.88 (3) 


012-013 


2.781 (2) 


026--H222 


2.65 (3) 




zr 1 n /o\ 

2.619 (2) 


(J27--H112 


1.85 (2) 


012--C11 


o i on /*) \ 

3.389 (3) 


TT1 1 1 viii 

027--Hlll vm 


2.30 (3) 


012---O2 


3.374 (3) 


028--H212 v 


1.781 (13) 


012-C13 


3.325 (3) 


KJliS'-rill 


1 T O AA 

2.3800 


01z"L14 


3.384 (3) 


(Jz9 •■riZir 


2.63 (3) 


012--016 


l OAC 

2.805 (2) 


A^A T T A iv 

029-H4' x 


f\ "\ A A A 

2.3400 


013 -Cll 


2.376 (3) 


i^\1A TT1 1 1 viii 

029-Hlll vm 


2.19 (2) 


013-012 


2.781 (2) 


a^a ttiix 


1 AC AA 

2.0500 


/~\ 1 "i r\ 1 oiv 

013---018 lv 


'J 1 TO /"> \ 

3.178 (3) 


A^A TJ/^X 

O30-H6 x 


^> ^ AAA 

2.6000 


013-014 


2.603 (2) 


ata TT1 nvii 

O30---H122™ 


2.74 (2) 


013--016 


2.817 (3) 


\ti i 1 i 

N11---022 1 


3.139 (4) 


013-027 


1 1 CO /-> \ 

3.158 (3) 


NH---C23' 


1 ^ C A / A\ 

3.254 (4) 


/"\ 1 ^ XTO 1 ii 

013---N21 


3.142 (3) 


XT 11 /I i 

N11---C24 


3.364 (4) 


013-011 


2.825 (2) 


XT 1 1 i^\1 Cxii 

Nll---025 xu 


3.047 (4) 


014--013 


2.603 (2) 


N12---O20 v 


2.896 (3) 


U14---L12 


o on /") \ 

2.389 (3) 


XT 1 O 1 Ov 

N 12---U18 


i nno /t\ 

2.998 (3) 


r\ 1 -i /~n o 

014-012 


2.822 (2) 


\Ti 1 1 1 viii 

N21---OH 


O OA 1 / A \ 

3.201 (4) 


014-015 


3.039 (3) 


\Ti -i /"i -i -) viii 

N21---C13 vm 


3.312 (4) 


014---011 


2.824 (3) 


-1 -1 ^ viii 

N21---C14 V1 " 


3.301 (4) 


/~V1 /I /""Oiii 

014-L2 


1 A AC / .1 \ 

3.405 (4) 


\Ti i /— \ i o ii 

N21"'(J13 


1 1 A^ fJ\ 

3.142 (3) 


1 c /~"^>iii 

015---C2" 1 


3.405 (4) 


X TO 1 /"^ i /:ii 


3.211 (3) 


015-012 


2.772 (2) 


"\TT> /"\ -) Axiii 

N22---O30 xm 


2.755 (3) 


015-011 


2.855 (2) 


\TTi /^OOxiii 

N22---028 


3.121 (3) 


015-C14 


1 TOO /"> \ 

2.388 (3) 


C1-028 1 


") ") AO / /I \ 

3.308 (4) 


015--016 


1 /"AO /1\ 

2.6U8 (2) 


Z^ 1 1 /"A "> Axiv 

Cl-O30 xlv 


1 A 1 1 / A\ 

3 All (4) 


015-014 


O A") A /T \ 

3.039 (3) 


• 1 A^ /I xiv 

C1---C24 X1V 


3.339 (4) 


016-C13 


1 1 OA /") \ 

2.380 (3) 


C2-027 


3.410 (4) 


/"* 1 £ A1 1 


1 TOT /OA 

2. /8 / (2) 


/~"1 1 Cviii 


'J /I AC { A\ 

j.403 (4) 


016-N21 11 


3.211 (3) 


C2 - 014™" 


3.405 (4) 


016-012 


2.805 (2) 


C3-027 


3.413 (4) 


016-016" 


3.159(2) 


C3 - O20 v 


3.228 (4) 


016-015 


2.608 (2) 


C4-018 v 


3.217(4) 


016-013 


2.817(3) 


C4 - 019 xv 


3.191 (4) 
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017 -025 111 


3.149 (3) 


C4-029 


1 T)1 /A \ 

3.232 (4) 


t~\ 1 "7 /~\0 1 iii 

017--021 111 


2.681 (3) 


C5-028' 


3.204 (4) 


Pi 1 "7 /"A 1 a 

017-019 


2.800 (3) 


C5— C23 1 


3.372 (4) 




3.117 (3) 


/""' s Axiii 

C6-O30 xl " 


O An SA\ 

3.023 (4) 


1 "7 nv 

017--C7 


3.380 (4) 


C6--029 


"5 ni / a \ 

5.51V (4) 


018--013 1V 


3.178 (3) 


C7--017 1 


3.380 (4) 


018-011 


1 T7"7 /")\ 

2.777 (3) 


C8-024 1 


O ") A A / A\ 

3.394 (4) 


O18-O20 


2.789 (3) 


Co-"C14 


3.577 (4) 


C\ 1 O /"Mi 

018--C4 1 


3.217 (4) 


/^A C \ A 

C9-C14 


3.366 (4) 


/~\ 1 O \T 1 O i 

018--N12 1 


a A O /i\ 

2.998 (3) 


/-if\ /~i i t viii 

C9— C13™ 1 


3.568 (4) 


019-026 


3.164 (3) 


C9-O20 vl " 


3.338 (4) 


019-022 


2.646 (3) 


^ i /~\ /^lAviii 

CIO- -020™' 


O ^ 1 A i A\ 

3.270 (4) 


/~\ 1 a /"<n 


3.027 (3) 


pi a f ' \ ") viii 

C10- -CI 3 


■*? T AO / A \ 

3.398 (4) 


p 1 c\ p o 1 
019-C21 


3.315 (3) 


C11-029 


3.045 (3) 


1 a /" • ^ vi 

019-C4 V1 


3.191 (4) 


P 1 1 PI 1 iii 

Cll--C21 m 


3.156 (3) 


019-017 


/~\ OAA /OA 

2.800 (3) 


C12--C22 


3.145 (3) 


/~\ 1 A /~\")Avii 

O19-O30™ 


i a 1 a /") \ 

3.019 (3) 


ClZ'"(Jz6 


"5 T A A /O \ 

3.309 (3) 


p 1 A p r\ 

019-Cr2 


O O^A f<^\ 

3.829 (2) 


Z" 1 1 1 rvl Aiii 

C12--029 


-t 1AA 

3.200 (3) 


/" VO r\ XT 1 Oi 

O20--N12 1 


2.896 (3) 


C12--027 


3.168 (3) 




2.682 (3) 


Z" 1 1 "5 XTO 1 iii 

C13'"Nzl 


1 111 i A\ 

3.312 (4) 


O20--C3 


3.ZZ8 (4) 


pn p 1 Aiii 

C13--C10 1 " 


1 T AO / A \ 

3.398 (4) 


O20-O18 


i noil /")\ 

2.789 (3) 


P 1 1 PAiii 

C13-C9 111 


O C £ O i A\ 

3.568 (4) 


p -1 Aiii 

O20-C10 111 


3.270 (4) 


C14--OH 


O ICO \ 

3.358 (3) 


/-\in PAiii 

O20-C9 


3.338 (4) 


\ a pa 

C14--C9 


3.366 (4) 


021--C24 


3.407 (3) 


C14--C8 


1 CHH ( A \ 

3.577 (4) 


O21-O20 v 


2.682 (3) 


P 1 /I Ml 1 iii 

C14--N2P" 


3.301 (4) 


021--C23 


3.325 (3) 


P ^ 1 P 1 1 viii 

C21-C11 


3.156 (3) 


021--017 


2.681 (3) 


/"''"> 1 Avii 

C21--O30 v " 


1 IOC \ 

3.385 (3) 


021---025 


2.784 (3) 


C21-019 


3.315 (3) 


021-024 


2.753 (3) 


P ^ 1 /"A 1 "7viii 

C21--017 


3.117 (3) 


021-023 


2.853 (3) 


P ^ ^ P 1 ^ 

C22--C12 


3.145 (3) 


021--C21 


3.3o8 (3) 


C22-019 


3.027 (3) 


U21--U26 


2.816 (3) 


C23--C5 


3.372 (4) 


021--C22 


3.372 (3) 


C23— Nll v 


3.254 (4) 


022--023 


2.739 (3) 


PI /I P 1 xi 

C24-C1 


3.339 (4) 


022--C24 


3.371 (3) 


^> A XT 1 1 v 

C24--JN11 


1 "> C A f A\ 

3.364 (4) 


022-026 


2.841 (3) 


P^ A /"x^^vii 

C24--022™ 


3.405 (3) 


PO/lvii 

022--C24™ 


3.405 (3) 


P 11 T ^ 1 iii 

C11--H221™ 


1 AO 

2.93 (2) 


022-Nll v 


3.139 (4) 


P 1 ^ T T 1 1 1 

C12--H112 


3.04 (2) 


022-019 


2.646 (3) 


C12-H222 


o no /1 

2.722 (18) 


022 -025 


2.836 (3) 


P 1 1 T T 1 1 1 i 

C13--H121 1 


2.667 (16) 


022--023™ 


TOA /1\ 

2.780 (2) 


P 11 TT1 li 

C13-H12 1 


o "7 A A 

2.8700 


022-024 


1 occ 

2.855 (2) 


P 1 /I TT1 li 

C14-H12 1 


^ AO AA 

2.9200 


023 -024 


1 /TOO 

2.622 (2) 


j" 1 1 A XJO 1 1 iv 

C14--H211 


2.3^4 (1 /) 


023 -022™ 


2.780 (2) 


C21-H221 


3.09 (2) 


023 -022 


2.739 (3) 


C21 -H11A' X 


2.9200 


023-C23 


2.393 (3) 


C21-H111™ 


2.86 (2) 


023 -025 


2.817(2) 


C22 -H112 


2.88 (2) 


023 -021 


2.853 (3) 


C22-H111™ 1 


2.93 (2) 
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U24--U21 


2.753 (3) 


L23-H22 


1 A*7AA 

2.9700 


024-026 


A /"I /")\ 

3.062 (3) 


m o Tin iv 

C23-H2l2 v 


1 /"/"A 

2.660 (15) 


024---C24 


1 IOC /I \ 

2.385 (3) 


A T T 1 Hvii 

C24-- -1-1122™ 


1 f A O / 1 OX 

2.648 (18) 


024-C8 


3.394 (4) 


C24--H22 


1 O 1 A A 

2.8100 


<J24*"(J23 


2.622 (2) 


TT1 TT1 1T1 

H1--H11B 


2.4600 


024-022 


2.855 (2) 


Hl-021 X1V 


2.6000 


/"\1 C TvT 1 1 ix 

025--N11 


1 f\ AH S A\ 

3.047 (4) 


T T1 1 C viii 

H2--015™ 1 


1 C C A A 

2.5500 


025 - 021 


2.784 (3) 


T n f ~\ 1 /I viii 

H2---014™ 1 


2.7800 


O25--O30™ 


3.168 (3) 


T TO /"".. 1 viii 

H2"Lrl 


O A 1AA 

3.4200 


025 - 023 


1 O 1 "7 /1\ 

2.817 (2) 


H3-O20 v 


2.8500 


025 - 022 


2.836 (3) 


T TO i~i 1 /I viii 

H3---014™ 1 


1 O O A A 

2.8800 


/~\1 C /"~V> S~ 

025 - 026 


2.607 (2) 


T T A t~\ 1 O v 

H4---018 v 


to A A 

2.7300 


at; /"\ 1 "7viii 

025--017 


i 1 /in /"7 \ 

3.149 (3) 


J J A TT11 A 

H4 -HllA 


1 ■*? "7 A A 

2.3700 


025---G22 


2.373 (3) 


JTA /^^Axii 

H4-029 


i-\ ") A A A 

2.3400 


026 - 022 


2.841 (3) 


T T A /"\ 1 Axv 

H4-019 


OA A A 

2.9000 


026 - 025 


2.607 (2) 


H6-H21A 


1 O T A A 

2.3700 


(J26"(J24 


3.062 (3) 


tt^ /^TAxiii 


1 /AAA 

2.6000 


026-C21 


2.386 (3) 


tt/- /~\ 1 r\ii 

H6-019 


2.7100 


/~\1 Z' /"A 1 f A 

026-019 


3.164 (3) 


T TO J j 

H8-024 1 


2.5000 


(J2o"<j21 


2.816 (3) 


TTA TT1 1 D 

H9 "-H21B 


1 -1 "7 A A 

2.4700 


(Jz6"Clz 


3.309 (3) 


TTA An 

H9"(J12 


2.6600 


027-C3 


3.413 (4) 


TT11 A IT A 

H11A-H4 


1 1 "7 A A 

2.3700 


027---C12 


3.168 (3) 


TT1 1 A /"^^Cxii 

H11A-025 XU 


1 H A A 

2.2200 


027-013 


T 1 CO /1\ 

3.158 (3) 


TT11 A /~"-*1xii 

H11A-C21 


2.9200 


027-029 


2.760 (3) 


H11B-022 


2.4600 


027-012 


2.684 (3) 


HllB-Hl 


2.4600 


027--C2 


3.410 (4) 


T T 1 1 /~i 1 1 v 

H12--C13 


1 O "7 A A 

2.8700 


/"\ O "7 /"A i i viii 

027--011 


3.103 (3) 


TT1 1 pi /)v 

H12--L14 


1 ATAA 

2.9200 


O28-O30 


2.748 (3) 


TT 1 O / A 1 Ov 

H12"-(Jlo 


^> ") AAA 

2.3000 


028-C5 


3.204 (4) 


T T 1 1 /~\^ Av 

H12---O20 v 


2.1600 


028 - 012 v 


2.619 (2) 


T n 1 A /~i 1 ii 

H21A-Crl 11 


3.4100 


028---N22" 


1 111 /") \ 

3.121 (3) 


tti i a ni z:ii 

H21A-016 


1 11 A A 

2.7200 


028-Lrl 


3.7984 (19) 


H21A-013 


1 ") 1 AA 

2.3100 


028--Cl v 


O A O / A \ 

3.308 (4) 


H21A-H6 


1 1 1AA 

2.3700 


029-C6" 


3.321 (4) 


T 11 1 T~l T TA 

H21B-H9 


1 y| 1AA 

2.4700 


029-C12™ 


3.200 (3) 


TT1 1 T) /'A 1 1 viii 

H21B'(J11 


1 /1 1 AA 

2.4200 


029-L11 


3.045 (3) 


nil /^TAxiii 

H22--O30 


1 AC AA 

2.0500 


U29---L4 


3.232 (4) 


TTH /^Tixiii 

H22-C23 


1 A "7 A A 

2.9700 


029 - 027 


2.760 (3) 


TTH /"\10xiii 

H22---028"" 1 


1 ") O A A 

2.3800 


029-011 


2.749 (3) 


TTT1 /I xiii 

H22--L24 


1 O 1 AA 

2.8100 


aia /""\ i Avii 

(J30"(J19 


1 A 1 A {") \ 

3.019 (3) 


T T 1 1 1 C ' "> 1 iii 

H111--C21 


2.86 (2) 


A1A AIO 

O30-O28 


2.748 (3) 


T T 1 1 1 /^Hiii 

H111---C22 


2.93 (2) 


O30--Gl xl 


-t A ~\ 1 S A\ 

3.417 (4) 


TT 1 1 1 /~\^ Aiii 

H111--029 


2.19 (2) 


O30"JN/Z 


2. /55 (3) 


H111--02 / 


z.30 (3) 


O30-C21™ 


3.385 (3) 


H112-027 


1.85 (2) 


030-025™ 


3.168 (3) 


H112-C12 


3.04 (2) 


O30-C6" 


3.023 (4) 


H112-C22 


2.88 (2) 


011-H21B" 1 


2.4200 


H121-O20 v 


1.846(14) 


012-H9 


2.6600 


H121-C13 v 


2.667 (16) 
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/~\ 1 O T TO 1 A ii 


A A 1 AA 

2.3100 


TT1 OO /"\OAvii 

HlZZ'"(J3U 


O H A ZO\ 

2.74 (2) 


013-H211 


2.71 (3) 


T T 1 O O AO A vii 

HI 22- ■■L2v 1 ' 


O /'AO f 1 0\ 

2.648 (18) 


An tti n 
013-H112 


O £ 1 ZO\ 

2.61 (2) 


H122-019 


o oo /o\ 

2.88 (3) 


r\ 1 A TTO 1 a 

014-H212 


A A A /A \ 

2.90 (3) 


TT1 OO /^OOvii 


1 AAT/10\ 

1.937 (18) 


/™V 1/1 TT 1 1 1 

014-H111 


o c n /o\ 

z.59 (3) 


TTO 11 1 A\M 

H211-C14 


O CO A { 1 T\ 

2.594 (17) 


/"\ i/i T TA iii 

014--H3 


O O OA A 


T TO 1 1 /^O Aiii 

HZ11-OZ9 


O z^O /o\ 

2.63 (3) 


014--H2" 1 


O TOAA 

2.7800 


T TO 1 1 /"\ 1 Oiv 

H211---018 1V 


1.946 (15) 


(J15"Hzlz 


O HH ZO\ 

2.77 (3) 


TTO 1 1 A 1 Av 

Hzll-"(Jlo 


O £C\ ZO\ 

2.69 (2) 


ai r TTOiii 

(Jl j'"Hz 


o c c aa 


TJTO 1 O AOOi 

Hzlz 'UZO 


1. /81 (13) 


016-H211 


o on /o\ 

2.87 (3) 


TT01 O AOOi 

H212---C23 


O /"/"A /1C\ 

2.660 (15) 


/A, 1 zr T TA 1 1 iv 

016-H211 


a /a\ 

2.69 (2) 


TTA A 1 Ai 1 viii 

Hzzl'-'CIT 


A AA /A\ 

2.93 (2) 


016-H2lA u 


2.7200 


H221-C21 


3.09 (2) 


017 •H221 iii 


1.85 (2) 


H221-017™ 


1.85 (2) 


017---H222 


O T> /O \ 

2.73 (3) 


T TO O O A 1 O 

H222---C12 


O TOO /1 0\ 

2.722 (18) 


1 O IT1 li 

018-H12 1 


O O A A A 

2.3000 


TTOOO /"\ 1 "7 

H222-017 


O TO ZO\ 

2.73 (3) 


-1 o T TO 1 1 iv 


1 A /I / 1 C \ 

1.946 (15) 


TTOOO 1 A 

H222-019 


1 OCO / 1 o\ 

1.852 (18) 


A i o TT/1 i 


O 11 AA 

2.7300 






Oil — Crl — 012 


1 in o 1 /t\ 

179.21 (7) 


TTO 1 A \T1 1 TTO 1 TO 

H21A — N21 — H21B 


120.00 


/~\ 1 1 A.. 1 /"A i •-> 

Oil — Crl — 013 


A A OO /"7\ 

90.88 (7) 


A 1 A "KTO 1 TTO 1 A 

C10 — Nzl — HzlA 


1 OA AA 

120.00 


Oil — Crl — 014 


oa A/i /ta 
90.04 (/) 


A^7 XTOO T T O O 

C / — JN 11 — rill 


1 1 O AA 

118.00 


Al 1 / " I /A 1 f- 

Oil — Crl — 015 


91.10 (7) 


A /. XTOO TTOO 

Co — N 11 — Hzz 


1 1 O AA 

118.00 


Oil — Crl — Olo 


OA A A / "7 \ 

89.04 (7) 


d~\ 1 T A 1 1 A 1 O 

017 — Cll — C12 


119.7 (2) 


A i A.. I / >, 1 o 

(Jlz — Crl — (J 13 


OA /I A /T\ 

89.69 (7) 


/ \ i a A 1 1 A 1 H 

014 — Cll — 017 


1 O C £ /o\ 

125.6 (2) 


(Jlz — Crl — (J 14 


A A CO /"7\ 

90.58 (7) 


r\i A AI 1 A1A 

014 — Cll — C12 


1 1 i O /A\ 

114.8 (2) 


012 — Crl — 015 


O O OA / "7 \ 

88.30 (7) 


1 O A 1 O A 1 1 

013 — C12 — Cll 


113.8 (2) 


012 — Crl — Olo 


A A O "7 / H \ 

90.37 (7) 


1 A A 1 O A 1 1 

019 — C12 — Cll 


121.9 (2) 


/~i 1 O A.. 1 / ~\ i yi 

(J 13 — Crl — (J 14 


83.46 (7) 


/ ~\ i o A 1 O / ~\ 1 A 

013 — C12 — 019 


1 A A A /A\ 

124.3 (2) 


An A„1 ai r 

013 — Crl — 015 


inf A ZT /"7\ 

175.36 (7) 


015 — C13 — C14 


1 1 /I T /A\ 

114.7 (2) 


013 — Crl — Olo 


AO /~ O / "7 \ 

92.68 (7) 


/ >, -1 a 1 O /"\0 A 

015 — C13 — 020 


125.7 (2) 


014 — Crl — 015 


1 A A T7 / ^7 \ 

100.73 (7) 


<"*0 A A 1 O A 1 /I 

020 — C13 — C14 


119.6 (2) 


014 — Crl — Olo 


1 TjC AO (H\ 

176.02 (7) 


A 1 /: A 1 /I A 1 ") 

Olo — C14 — C13 


1 1 O A ZO\ 

113.9 (2) 


015 — Crl — Olo 


oo 1 c (H\ 

o3.1o (/) 


A 1 *C A 1 /I AIO 

U 1 o — C 14 — U 1 5 


1 A C A /A\ 

125. z (z) 


AT) A O /""\0 /I 

023 — Cr2 — 024 


OO OA /H\ 

83.29 (7) 


/" \, i q A 1 yl A 1 1 

018 — C14 — C13 


1 O A A /ON 

120.9 (2) 


AT) A O /""vO r - 

023 — Cr2 — 025 


AO O O / H \ 

92.38 (7) 


ATC AO 1 AOO 

025 — C2 1 — C22 


113.7 (2) 


/ \ A A A /"\ A 

023 — Crz — 026 


nc T7 /"7\ 

175.27 (7) 


/A A C /a a 1 /~VAA 

Oz5 — C2 1 — 029 


1 A A A /A\ 

124.9 (2) 


A A A /a„A /~VA C 

024 — Crz — 025 


174.57 (7) 


/AAA /a a 1 /A a A 

029 — C2 1 — C2z 


1 A 1 /I /A\ 

121.4 (2) 


/"\0 /I A O /" VO / 

024 — Cr2 — 026 


1 A 1 1 O / ^7 \ 

101.13 (7) 


A^H AOO AO 1 

027 — C22 — C2 1 


118.4 (2) 


A1C f '' —O /"\0 /_ 

(Jz 5 — Crz — (Jz 6 


o oa /a\ 

83.30 (7) 


/ >A /I AOO A O "7 

Ozo — Czz — (Jz7 


1 O o /o\ 

126.3 (2) 


AT) A„0 AO /I 

Oil — Crz — (Jz4 


A 1 A a /n\ 

91.32 (7) 


AO /I AOO AO 1 

Ozo — Czz — Cz 1 


11C A /A\ 

115.4 (2) 


AO 1 A..O AOO 

(Jz 1 — Crz — Ozz 


1 TO A H ZO\ 

178.47 (8) 


AO O AOO AO A 

(Jzo — Cz3 — CZ4 


1 1 O £ /A\ 

118.6 (2) 


/~\0 1 A O AT) 

02 1 — Cr2 — 023 


AO A A / "7 \ 

92.00 (7) 


/~\0 A AOO AO /I 

024 — C23 — C24 


114.7 (2) 


AO 1 AO AO A 

02 1 — Cr2 — 024 


87.24 (7) 


AO A AOO AOO 

024 — C23 — 028 


126.7 (2) 


ATI /''A A1C 

Oz 1 — Crz — 025 


OA a A tn\ 

89.64 ( /) 


/A.A'J /AA,* /AAA 

Ozj — Cz4 — C23 


1 1 A £L /A\ 

114.0 (z) 


021— Cr2— 026 


89.90 (7) 


023— C24— 030 


124.5 (2) 


022— Cr2— 023 


87.31 (7) 


030— C24— C23 


120.9 (2) 


022— Cr2— 025 


91.75 (7) 


C2— CI— C5 


121.4 (3) 


022— Cr2— 026 


90.89 (7) 


CI— C2— C3 


121.4 (3) 


Crl— 013— C12 


114.70(15) 


N12— C3— C2 


116.4 (3) 
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Crl— 014— Cll 
Crl— 015— C13 
Crl— 016— C14 
Crl— Oil— H2 11 
Hill— Oil— H211 
Crl— Oil— Hill 
H112— 012— H212 
Crl— 012— H212 
Crl— 012— HI 12 
Cr2— 023— C24 
Cr2— 024— C23 
Cr2— 025— C21 
Cr2— 026— C22 
H121— 021— H221 
Cr2— 021— H221 
Cr2— 021— H121 
HI 22— 022— H222 
Cr2— 022— HI 22 
Cr2— 022— H222 
C3— N12— C4 
H11A— Nil— HUB 
C5— Nil— H11A 
C5— Nil— HUB 
C4— N12— H12 
C3— N12— H12 
C6— N22— C7 
CIO— N21— H21B 



113.24(15) 

113.39(15) 

114.63(15) 

111(2) 

111(3) 

109.4(18) 

110(3) 

115(2) 

112.8(16) 

113.81 (15) 

113.37(14) 

114.67(15) 

112.90(16) 

113 (3) 

115.6(16) 

111(2) 

109 (2) 

113 (2) 

112.0(18) 

124.8 (3) 

120.00 

120.00 

120.00 

118.00 

118.00 

124.7 (3) 

120.00 



N12— C4— C5 
CI— C5— C4 
Nil— C5— CI 
Nil— C5— C4 
C2— CI— HI 
C5— CI— HI 
CI— C2— H2 
C3— C2— H2 
C2— C3— H3 
N12— C3— H3 
C5— C4— H4 
N12— C4— H4 
N22— C6— CIO 
N22— C7— C8 
C7— C8— C9 
C8— C9— CIO 
N21— CIO— C9 
C6— CIO— C9 
N21— CIO— C6 
N22— C6— H6 
CIO— C6— H6 
N22— C7— H7 
C8— C7— H7 
C7— C8— H8 
C9— C8— H8 
C8— C9— H9 
CIO— C9— H9 



120.5 (3) 

115.5 (3) 

123.8 (3) 

120.8 (3) 

119.00 

119.00 

119.00 

119.00 

122.00 

122.00 

120.00 

120.00 

119.9(3) 

117.5 (3) 

120.2 (3) 

121.7 (3) 

123.9(3) 

115.9(3) 

120.2 (3) 

120.00 

120.00 

121.00 

121.00 

120.00 

120.00 

119.00 

119.00 



011— Crl— 013— C12 

012— Crl— 013— C12 

014— Crl— 013— C12 
016— Crl— 013— C12 

011— Crl— 014— Cll 

012— Crl— 014— Cll 

013— Crl— 014— Cll 

015— Crl— 014— Cll 

011— Crl— 015— C13 

012— Crl— 015— C13 

014— Crl— 015— C13 

016— Crl— 015— C13 

011— Crl— 016— C14 

012— Crl— 016— C14 

013— Crl— 016— C14 

015— Crl— 016— C 14 
025— Cr2— 026— C22 

021— Cr2— 023— C24 

022— Cr2— 023— C24 

024— Cr2— 023— C24 

025— Cr2— 023— C24 



-91.40(16) 
89.16(16) 
-1.46(16) 
179.52 (16) 
92.22 (16) 
-88.28 (16) 
1.34(16) 
-176.66 (15) 
-91.84(16) 
87.64 (16) 
177.91 (15) 
-2.94 (16) 
91.27(16) 
-88.20(16) 
-177.90 (16) 
0.05 (16) 
-1.51 (16) 
85.88 (16) 
-92.75 (16) 
-1.11 (15) 
175.60(16) 



Cr2— 023— C24— C23 
Cr2— 023— C24— 030 
Cr2— 024— C23— 028 
Cr2— 024— C23— C24 
Cr2— 025— C21— C22 
Cr2— 025— C2 1—029 
Cr2— 026— C22— C21 
Cr2— 026— C22— 027 
C3— N12— C4— C5 
C4— N12— C3— C2 
C7— N22— C6— CIO 
C6— N22— C7— C8 
017— Cll— C12— 019 
014— Cll— C12— 013 
017— Cll— C12— 013 

014— Cll— C12— 019 

015— C13— C14— 018 
020— CI 3— C14— 018 
015— CI 3— C14— 016 
020— CI 3— CI 4— 016 
025— C21— C22— 026 



-1.1 (2) 
178.4 (2) 
175.3 (2) 
-4.8 (2) 
1.2(2) 
179.8 (2) 
2.5 (3) 
-177.3 (2) 
0.1 (5) 
-1.2 (5) 
0.1 (5) 
-0.3 (5) 
-0.5 (4) 
-0.2 (3) 
179.1 (2) 
-179.7 (2) 
175.1 (2) 
-4.9 (4) 
-4.9 (3) 
175.1 (2) 
-2.5 (3) 
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(J2 1 — Crz — (Jz4 — C23 


on OA { 1 £L\ 

—8o.89 (16) 


(J29 — Cz 1 — Czz — (Jzo 


1 TO O /1\ 

178.8 (2) 


(Jzz — Cr2 — <Jz4 — Cz3 


90.59 (16) 
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Symmetry codes: (i) -rfl, y+l/2, -z+1/2; (ii) -x+l, -y+l, -z+1; (iii) x+ 1, >>, z; (iv) -x+2, -jH-1, -z+1; (v) -x+\,y-\l2, -z+1/2; (vi) x+1, ->>+l/2, z+1/2; 
(viij-x+l,-^, -z+1; (viii)x-l,y, z; (ix)x, -yfl/2, z+1/2; (x)x,y-\,z; (xi) -x,y-l/2, -z+1/2; (xii)x, -y+l/2, z-1/2; (xiii) x, y+l, z; (xiv) -jc, y+l/2, 
-z+1/2; (xv) x-l, -y+l/2, z-1/2. 



Hydrogen-bond geometry (A, °) 
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Symmetry codes: (i) -x+l, y+l/2, 


-z+1/2; (ii) -x+l, -y+l, -z+1; (iii) x+l, y, z; (iv) 


-x+2, -y+l, 


-z+l;(v)-x+l,y-l/2, 


-z+1/2; (vii) -x+l, -y, -z+1; 



(viii)x-l,y, z; (xii)x, -y+l/2, z-1/2; (xiii) x,y+l,z. 
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